We present a study of a new molecular shell, G 126.1-0.8-14, using available multiwavelegth Galactic plane surveys and optical Gemini observations. A well defined shell-like structure is observed in the CO(1-0) line emission at (l,b) = (126.
INTRODUCTION
Massive stars have strong winds and radiation fields which produce ionized regions while clear out parsec-scale cavities in the interstellar medium (ISM) (Castor et al. 1975; Weaver et al. 1977) . At the boundaries of these cavities lies the material displaced by the shock fronts, forming dense shell-like structures. Such a dynamic process strongly modifies the structure and dynamics of the molecular clouds and may trigger the formation of new stars (Elmegreen 1998) .
It is in this modified environment where the massive star ends its life exploding as a supernova and injecting about 10 51 erg of kinetic energy into the ISM. The ejected material drives a blast wave into the ISM producing a supernova remnant (SNR). There are about 230 known SNRs in the Galaxy, most of which have been discovered in radio continuum and/or X-rays (Green 2009 ). This number is much less than what we would expect (> 1000, Li et al. (1991) ) from the Galactic supernova rate and their life time. This deficit is likely the result of selection effects acting against the discovery of old (> 10 5 yr), faint remnants. Although the detection of expanding H I shells is difficult as most of the known SNRs are a Semi-major and semi-minor axes, and position angle, in degrees, measured counter-clockwise from the horizontal (longitude) axis.
b Noise for original full resolution images.
The observational parameters are listed in Table 1 . The angular resolution of the radio continuum and H I line images varies slightly over the field covered by G 126.1-0.8-14 and we simply took the mean.
Infrared
At infrared wavelengths, we have used the IRAS high-resolution (HIRES) data (Fowler & Aumann 1994) and data retrieved from the Midcourse Space Experiment (MSX) Galactic Plane Survey (Price et al. 2001) . Table 1 summarizes some of the relevant observational parameters. For the 60 µm image, the resolution is somewhat more variable than in the radio images and then we took the median value. The IRAS Point Source Catalog v2.1 (PSC, Beichman et al. (1988) ), the Midcourse Space Experiment (MSXC6, Egan et al. (2003) ), the 2MASS All-Sky Point Source Catalog (Skrutskie & et al. 2006) , and the WISE All-Sky Source Catalog (Wright & et al. 2010) were also used in this work.
Optical
Optical spectra of four early-type stars seen in projection against the field of the shell were obtained with the GMOS at Gemini Observatory under the Poor-weather proposal GN-2012B-Q-134 (PI: SC). We employed the GMOS in its long-slit mode, with the B600 grating and a slit-width of 0.5 arcsec, which resulted in a wavelength range coverage between 3780Å and 6700Å and a resolution R ∼ 1700. Figure 1 shows a set of images of the CO(1-0) emission distribution within the velocity range from about -9 to -18 km s −1 (all velocities are with respect to the Local Standard of Rest (LSR)). A shell-like structure is clearly observed from -10.5 to about -15.5 km s −1 centered at (l, b) = (126.
CO EMISSION DISTRIBUTION
• 1. -0.
• 8) (delineated by the ellipse in Fig. 1 ). Since the structure is better defined at about -14 km s −1 , from here on we will refer to it as G 126.1-0.8-14.
From Fig. 1 it can be seen that there is no emission in the centre of the shell that could be interpreted as the approaching and receding caps. This absence may be indicating either that the structure has a ring morphology or, as pointed out by Cazzolato & Pineault (2005) , that there is significant velocity dispersion. The latter may result in a shell whose observed ring diameter appears not to vary significantly from channel to channel and whose receding and/or expanding caps become hard to detect.
An almost circular strong molecular feature centered at (l, b) = (126.
• 68, -0.
• 82) is noticeable along the velocity range from about -14 to -16 km s −1 . This molecular structure is related to the H II region Sh2-187, which is a small (diameter about 9 ′ ) and young (∼ 2 × 10 5 yr) ionized region that was extensively studied by Joncas et al. (1992) . Rossano (1978) observed this ionized region in the H109α recombination line and derived a radial velocity of VH109α = −14.6±0.4 km s −1 . This velocity is in agreement with the velocity range where the CO shell is better observed, allowing us to conclude that both features, , are likely at the same distance. In Fig. 2 we show the CO emission averaged in two velocity intervals, corresponding to the receding and approaching sides of the structure, if a systemic velocity of -14 km s −1 is assumed. It can be noticed that the molecular gas related to Sh2-187 is observed as part of the approaching half of G 126.1-0.8-14.
As part of a study of molecular clouds in the second Galactic quadrant, Casoli et al. (1984) analyzed the region around l = 126
• in the Orion arm and concluded that Sh2-187 belongs to a large molecular complex but, given the small area observed, they do not recognize the molecular cloud as having a shell morphology. Later, Yonekura et al. (1997) carried out a 13 CO(1-0) survey of the nearby molecular clouds in the region 100
• < l < 130
• and -10
• < b < 20
• and identified 188 distinct 13 CO clouds. The one related to Sh2-187 was named 126.6-00.6, based on its peak position. Yonekura et al. (1997) derived for the cloud some parameters such as a size of 96 ′ × 72 ′ , a velocity of VLSR = −16.0 km s −1 , a distance of 800 pc, and a molecular mass of 7600 M⊙. Joncas et al. (1992) assumed a systemic velocity of -15.0 km s −1 for the molecular cloud related to Sh2-187, for which they inferred a kinematical distance of 1 kpc for the region. Based on spectroscopic and photometric observations of the candidate exciting stars of many ionized regions, Russeil et al. (2007) inferred for the candidate exciting star of Sh2-187 a distance of 1.44 ± 0.26 kpc. From here-on we adopt this value as the distance of Sh2-187 and G 126.1-0.8-14.
Several physical parameters can be derived from the 12 CO data. As can be inferred from Fig. 2 , the angular size of the shell is about ∆ l × ∆ b = 1.
• 2 × 0.
• 9, or about 30 × 23 pc at the adopted distance. The mass of the shell can be obtained by integrating the CO line intensity as W CO = T(CO)dv, where T(CO) is the average temperature of the molecular gas over the considered velocity interval. In this case we consider the velocity interval from −8.9 to -18 km s −1 . To calculate the H2 column density, the relationship X = N (H2)/WCO = 1.9 × 10 20 cm −2 (K kms −1 ) −1 (Grenier & Lebrun 1990; Digel, Hunter & Mukherjee 1995) is used. The molecular mass was derived from
where D is the distance in pc and A is the area in steradians. Taking into account all the estimated values and their corresponding errors, we obtain M shell [M⊙] = (6.5 ± 3.1) ×10 4 M⊙. The kinetic energy stored in the shell can be estimated as E kin = 0.5 M shell V 2 exp , where Vexp is the expansion velocity of the shell. Adopting an expansion velocity equal to half the velocity interval where the structure is observed, Vexp = 4.5 ± 0.8 km s −1 , and the mass estimated above we obtain E kin = (1.3 ± 0.8) ×10 49 erg. 
HI EMISSION DISTRIBUTION
In order to analyze if the molecular shell structure has a counterpart in the atomic gas, we inspect the HI data cube obtained from the CGPS. In Fig. 3 we present a set of images showing the HI emission distribution in the same velocity interval where the molecular emission from G 126.1-0.8-14 is observed. The images have been smoothed to a resolution of 2 ′ . Although the HI emission distribution shows a more complex structure, a similar spatial and kinematical distribution of the HI and molecular gas is clearly observed. As observed in the CO emission, the HI shell is better defined at -14 km s −1 . Towards more negative velocities the major contribution comes from the gas related to Sh2-187. Assuming the gas is optically thin, the excess H I mass in the shell is given by M H I (M⊙) = 1.
, where ∆v is the velocity width over which the H I shell is being detected, ∆T is the difference between the average shell temperature and the background temperature, ∆T = (T sh − T bg ), D is the distance, and Ω sh is the angular size of the shell.
As can be seen from Fig. 3 , the determination of the angular size of the H I shell is difficult due to the presence of a nonuniform background. So, in order to get rid of the large-scale structures, we smooth the original image to a 30 ′ resolution and subtract it from the 2 ′ resolution image. The resulting image is shown in Fig. 4 , where the CO emission related to the shell is also shown by the solid contours levels. The morphological agreement between the atomic and molecular emissions is observed. Thus, taking ∆v = 10 ± 2 km s −1 , ∆T = 8 ± 2 K, D = 1.44 ± 0.26 kpc, and Ω sh = 1500 ± 300 am 2 , we obtain M H I = 323 ± 169M⊙.
A rough estimate of the kinematic age of G 126.1-0.8-14 can be obtained using a simple model to describe the expansion of a shell created by an injection of mechanical energy, t dyn = α R/Vexp, where α = 0.25 for a radiative SNR shell and α = 0.6 for a shell created by the action of stellar winds (Weaver et al. 1977) . Considering an effective radius of 13 pc, we obtain t dyn = (0.7 ± 0.2) ×10 6 yr (α = 0.25) and t dyn = (1.7 ± 0.5) ×10 6 yr (α = 0.6).
DIFFUSE CONTINUUM EMISSION
In order to study the diffuse continuum radio and infrared emission towards G 126.1-0.8-14, we analyzed the 1420 and 408 MHz radio and 60 µm infrared images. These images are shown in the upper panels of Figure 5 , which shows a nearly 3
• × 3
• field in the area of G 126.1-0.8-14.
The bright extended source partly visible in the top left corner of the radio images is G 127.1+0.5, a well known supernova remnant (Green 2009 ). The diffuse emission observed at l = 125
• , b = 0
• is thermal in origin, as we show below. The bright source visible on all three images at l = 126.
• 7, b = −0.
• 8 is Sh2-187. It is immediately obvious that no significant continuum emission is associated with G 126.1-0.8-14, although emission is indeed present but at a very low level. Both radio images are dominated by a very large number of point sources. The radio image at 408 MHz has a very mottled appearance, which suggests that the confusion limit is probably reached at this frequency.
We first attempt to estimate the radio spectral index of the region. On both 1420 and 408 MHz images, point sources were first removed using the program fluxfit from the DRAO export software. The resulting images are shown in the bottom panels of 5. Some artifacts of the removal process are present at 408 MHz (this is partly due to the mottled nature of the initial image -middle top panel in Fig. 5 ). The next step consists in smoothing the two images at the same resolution. Since the region of diffuse emission covers a very large area, we chose to smooth to a common resolution of 6 ′ . After regridding to a coarser grid to avoid oversampling, we carried out a TT-plot analysis of the region over a number of different sub-areas which are shown in Figure 6 . The dotted box around Sh2-187 outlines the area which was excluded from the analysis. Boxes A to D enclose the emission spatially coincident with G 126.1-0.8-14, whereas boxes L and M are control regions outside this emission. Box Y covers the extended diffuse emission seen in the top right corner of the images.
The temperature spectral indices β [β is defined by TB ∝ ν −β ; the usual intensity spectral index α, where Sν ∝ ν −α , follows from α = β −2] are summarized in Table 2 and representative TT-plots shown in Figure 7 . Theoretical values would be β = 2.1 for an optically thin H II region, and around 2.5 for a SNR.
Although the faintness of the emission results in somewhat scattered plots and hence relatively large uncertainties, all values for the region coincident with G 126.1-0.8-14 are consistent with non-thermal emission. Note however that the two control regions to the left and top left of G 126.1-0.8-14 also show a non-thermal spectrum. The spectral index of region Y is definitely that of an H II region. As an additional test, we did a TT-plot of the southernmost part of the SNR G127.1+0.5 (Green 2009 ) visible near the top left of our images. We obtain a spectral index α = 0.40 ± 0.07. This compares well with the value of 0.46 ± 0.01 obtained by Leahy & Tian (2006) for the total remnant (our relatively larger error arises from the fact that we only considered the southernmost fainter part of the SNR and have considerably fewer points). Further insight into the nature of the diffuse emission can be obtained by examining the correlation between IR emission and the radio continuum. Indeed, as has been shown by a number of authors (e.g. Broadbent et al. 1989; Fuerst et al. 1987 ), a strong correlation exists for H II regions between the radio brightness temperature and the 60 µm intensity. We attempted to reproduce such correlation by following the procedure outlined by Cichowolski et al. (2001) and Cappa et al. (2002) . However the correlation coeffi- (Isobe et al. 1990; Feigelson & Babu 1992 ) and the specindex routine of the DRAO export software, respectively, and T B ∝ ν −β .
cients are highly uncertain, reflecting the fact that the diffuse emission is very weak, and the errors on the slopes of the regression analysis are so large that is is not possible to distinguish between a thermal or non-thermal nature of the radio emission.
In summary, bearing in mind that aging SNRs see their surface brightness decrease with time as the expanding structure gets spread over ever increasing volumes and the relativistic electrons leak out and/or keep losing their energy, the signature of a very old SNR is therefore likely to be the presence of a lower density cavity having a lower surface brightness, which is what we are observing here. The non-thermal spectral index (or equivalently the absence of any significant thermal component) is consistent with this interpretation.
DISCUSSION

Formation scenarios for G 126.1-0.8-14
In this Section, based on the estimated parameters of the molecular structure, we attempt to elucidate its possible origin. Knowing the importance that massive stars have in shaping the interstellar medium, we analyze two possibilities for the origin of the shell; stellar winds from OB stars and/or SN explosions. To analyze the first possibility, we look for massive stars located in the area of G 126.1-0.8-14.
Stellar content inside the shell
We searched the available literature for identifying the population of massive star progenitors of this cavity. The Simbad database resulted in 11 stars with spectral types B (see Table 3 ). We also queried the Early-Type Emission-Line Stars Catalogue (Wackerling 1970) , the Catalogue of Be stars (Jaschek & Egret 1982) , and the H-alpha Stars in the Northern Milky Way Catalogue (Kohoutek & Wehmeyer 1997) for early-type, Wolf-Rayet, and emission stars. All of the found targets were already included in the Simbad results.
As can be noted in Table 3 , some stars have an uncertain spectral type:
• ALS6511 is labeled as B5 D in Simbad, but no reliable cite is provided nor independently found by us.
• ALS6555 is a known Be-type star discovered by Merrill & Burwell (1950) , and included in the Catalogue of Be stars (Jaschek & Egret 1982 ) but no precise sub-type is provided.
• ALS6498 is labeled as B0 D in Simbad, but the unique classification found is a rough estimation, B(4)ne, by Popper (1944) .
• ALS6549 is labeled just as B D in Simbad, but no reliable cite is provided nor independently found by us.
• BSD 8-1725 seems to be misidentified thus was not considered.
• BD +60 200 is labeled as B5 in Simbad. No cite was found.
• TYC 4034-902-1 is labeled as B8 in Simbad, but no reliable cite is provided nor independently found by us.
Thus, we observed the spectrum of the most interesting ones and classified them following the criteria for OB stars (Walborn & Fitzpatrick 1990) . The resulted new spectral types are shown in Column 9 of Table 3 .
We determined the spectroscopic distances for each of the stars in Table 3 , and these are given in Column 10 of the Table. The visual absorption AV was determined as AV = RV × EB−V . The value of RV was adopted to be consistent with the distance to Sh2-187 determined by Russeil et al. (2007) , who used RV = 3.2. The intrinsic colors of the B-type stars were extracted from the Wegner (1994) calibrations. We have also discarded the fact that Be stars are intrinsically redder than B-normal stars, thus these distances should be considered as minimum ones.
It is noteworthy that six of the 11 stars share a common distance of 1.4 ± 0.3 kpc (error is represented by the standard deviation of the mean) which is similar to the value determined from the CO emission analysis (1.44 kpc; see Sect. 3).
Naturally, we consider these six B stars as part of the stellar population inside the shell. Hence, we estimate whether the mechanical energy input provided by these stars may be sufficient enough to create G 126.1-0.8-14. The earliest spectral type among these six stars is B1.5Ve, so, for numerical purposes, we shall consider the six stars as B1V, and obtain an upper limit for the injected wind energy. Considering for a B1V star a wind speed of 2500 km s −1 , and a mass loss rate of log(Ṁ ) = −8.2 (Leitherer 1998), the estimated wind luminosity is about 1.3 × 10 34 erg s −1 . Then, the total wind energy, Ew, injected by the six stars since the creation of the shell (∼ 1.7 × 10 6 yr) is Ew < 4.2 × 10 48 erg, significantly lower than the kinetic energy in the shell determined in Sect. 3, E kin = (1.3 ± 0.8) ×10
49 erg). Moreover, bearing in mind that theoretical models predict that only 20% of the wind energy is converted into mechanical energy of the shell (Weaver et al. 1977) , and that the observational analysis of several H I shells shows that the energy conversion efficiency is in fact lower, roughly about 2-5% (Cappa et al. 2003) it is clear that the origin of G 126.1-0.8-14 cannot be due to the action of only the winds of the B stars.
It is worth mentioning that the conversion factor X = N (H2)/WCO used in Section 3 to estimate the mass of H2, and then the kinetic energy of the shell, introduces unknown uncertainties which are hard to quantify since we are using a statistical relation for a single object or line of sight. However, the numbers we obtain for the energy injected by the stars cannot explain the origin of the shell even taking into account a 50% error in the adopted value of X.
A supernova remnant?
As the energy injected by the stars observed inside G 126.1-0.8-14 is not enough to create such a structure on its own, we now analyze if the shell is likely the result of a supernova explosion (SNe).
Based on the dynamical age derived for G 126.1-0.8-14, (0.7-1.7) ×10 6 yr (see Sect. 4), this structure certainly has outlived any observational evidence (e.g. a SNR) that may have had its origin in a SNe involved in the genesis of G 126.1-0.8-14. In this sense, the faint radio continuum emission observed in the area of G 126.1-0.8-14 , which seems to have a non-thermal origin (see Section 5), could be interpreted as the fingerprint of a putative SNR.
The required SN explosion energy to produce G 126.1-0.8-14 can be estimated as E = 6.8 × 10 43 n erg, where n0 is the ambient H density in cm −3 , R is the radius of the shell in pc, vexp is the expansion velocity in km s −1 , and ψ is the metalicity in units of the solar value (Cioffi et al. 1988) . As a rough estimate, the original ambient density can be estimated by distributing the total mass (ionized, neutral atomic and molecular) related to the structure over its volume. Adopting a spherical geometry with R = 13 pc we obtain no = 285 ± 130 cm −3 . Assuming a solar metalicity, we estimate E = (1.2 ± 0.8) × 10 51 erg, which, agrees with the canonical value of the energy injected by a single SN explosion (10 51 erg). The difference between this value and the kinetic energy of the shell estimated in Section 3, E kin = (1.3 ± 0.8) ×10
49 erg, is consistent with the shell being an old SNR where most of the input energy has already been dissipated through radiative losses and only a small percentage of it remains as kinetic energy of the expanding gas (Chevalier 1974) .
Looking for evidence that such an explosion might have taken place in the past, we searched for pulsars seen in projection against G 126.1-0.8-14 within a circle of 5
• radius centered at (l, b) = (126.
• 82). Those pulsars that might be associated with the SNe that may have contributed to the formation of G 126.1-0.8-14 must have both an age comparable to, or lower than, the dynamical age of G 126.1-0.8-14, and a pulsar distance in agreement, within a 2σ uncertainty, with the distance of G 126.1-0.8-14. Searching the ATNF pulsar database 1 (Manchester et al. 2005) , imposing the restrictions indicated above, it turns out that two pulsars, namely B0105+65 and B0154+61, fulfilled this set of restrictions. The pulsars are listed in Table 4 .
Based on the quoted age, only B0105+65 could have been related to the SNe that might have played a role in the formation of G 126.1-0.8-14. Were this so, a minimum pulsar space velocity of ∼73 kms −1 could be derived under the assumption that the pulsar is mostly moving in the plane of the sky. Assuming a modest velocity component along the line of sight between 25 and 75 km s −1 , the space velocity would be increased to ∼ 77 and ∼ 105 km s −1 , respectively. Both figures are within the low velocity tail of the three-dimensional velocity distribution of pulsars quoted by Hobbs et al. (2005) .
In the case of B0154+61, its relative youth compared to the dynamical age of G 126.1-0.8-14 implies that the SNe from which B0154+61 was born played no role in the genesis of G 126.1-0.8-14, though it could have played a role in maintaining the shell expansion. In this case the minimum space velocity needed for B0154+61 to reach its present position, under the assumption it was born at the very center of G 126.1-0.8-14, is ∼ 508 km s −1 . Though high, this spatial velocity falls on the high velocity tail of the distribution found by Hobbs et al. (2005) . In the very likely event that B0154+61 has a non-zero radial velocity, a maximum approaching (or receding) radial velocity of ∼ 740 km s −1 is still compatible with the very high spatial velocity tail of the distribution published by Hobbs et al. (2005) .
In summary, a supernova explosion seems to be the origin of G 126.1-0.8-14. It is important to mention, however, that given the huge influence that massive star winds have in the ISM, the pos-1 http://www.atnf.csiro.au/research/pulsar/psrcat/ sibility that the progenitor of the SNe played an important role in shaping the surrounding molecular gas cannot be discarded.
Triggered star formation in the shell?
As a swept-up molecular shell may harbour a new generation of stars (Elmegreen 1998) , we examine the young stellar object candidates (cYSO) distribution in the molecular structure, making use of the available point-source infrared catalogs.
It is well known that YSOs show excess emission at infra-red (IR) wavelengths due to thermal emission from their circumstellar material. Thus, YSOs can be identified by looking for objects showing IR excess emission. Furthermore, IR data can also be used to classify YSOs at different evolutionary stages, which may help to probe the presence of recent star formation activity in a given region.
YSOs classification
To look for primary tracers of stellar formation activity we used the MSX Infrared Point Source Catalogue (Egan et al. 2003) , the IRAS Point Source Catalogue (Beichman et al. 1988) , and the WISE AllSky Source Catalogue (Wright & et al. 2010) . Within an area of size ∆l × ∆b = 1.
• 8 × 1.
• 3, centered at (l, b) = (126.
• 1, -0.
• 85), a total of 39 IRAS, 112 MSX, and 2617 WISE sources were found.
To identify the cYSO among the IRAS sources, we applied the Junkes et al. (1992) color criteria: F100 20 Jy, 1.2 F100/F60 6.0, F60/F25 1, and Q60 + Q100 4, where F λ and Q λ are the flux density and the quality of the IRAS flux in each of the observed bands, respectively. Only two IRAS sources out of the 39 catalogued in the area meet the criteria and could be identified as protostellar candidates. Their properties are listed in Table 5 .
As for the MSX sources, only 8 out of the 112 have acceptable flux quality (q 2) in the four bands. They were classified according to the Lumsden et al. (2002) criteria using the flux densities (F λ ) in each of the four bands (A (8.3 µm), C (12.1 µm), D (14.7 µm), E (21.3 µm)). According to these criteria, massive young stellar objects (MYSO) candidates should have F21/ F8 2 and F14/ F12 1, while compact H II regions (CH II) should have F21/ F8 2 and F14/ F12 1. We found 3 MYSO and 2 CH II candidates. Their properties are listed in Table 5 .
To classify the WISE sources we adopted the classification a This source coincides with IRAS 01159+6203 and with 2MASX J01191829+6219297, and is part of the 2MASS-selected flat galaxy catalog (Mitronova et al. 2004 ).
scheme described in Koenig et al. (2012) . The WISE bands are often referred to as W1 (3.4 µm), W2 (4.6 µm), W3 (12 µm), and W4 (22 µm). We selected all sources having in all four bands a photometric uncertainty 0.2 mag and S/N 7. As mentioned by Koenig et al. (2012) , various non-stellar sources, such as PAHemitting galaxies, broad-line active galactic nuclei (AGNs), unresolved knots of shock emission, and PAH-emission features, must be eliminated, using different color criteria, from the listed sources before attempting to identify the cYSOs. The sources dropped from the listing get the global name of contaminants. A total of 822 contaminants were found. The remaining sample of 1795 sources were used to identify Class I (sources where the IR emission arises mainly from a dense infalling envelope) and Class II (sources where the IR emission is dominated by the presence of an optically thick circumstellar disk) YSO candidates to be associated with G 126.1-0.8-14 using the criteria given by Koenig et al. (2012) . In total, we have identified 8 sources with protostellar colors (Class I) and 17 with colors consistent with a pre-main-sequence star having a circumstellar disk (Class II). In Fig. 8 we show the (W2 -W3) vs (W1 -W2) color-color diagram for all the uncontaminated sources, where the Class I and Class II sources are shown in red and green, respectively. For the cYSOs, we check whether their W4 magnitudes are consistent with the Class I/II classification, i.e, that the sources previously classified as Class I have rising SEDs at 22 µm and that the Class II sources do not present excessively blue colors. None of the 25 cYSOs has to be rejected. On the other hand, protostellar objects with intermediate/high masses can be identified among the Class I sources by additionally requiring that W3 < 5 (Higuchi et al. 2013) . None of the 8 Class I sources in G 126.1-0.8-14 satisfies this criterion, suggesting that they are low mass protostars.
For each cYSO, JHK photometry, when available, was obtained from the 2MASS catalogue. Table 6 summarizes the cYSO sample photometry. The corresponding photometric quality flag of each of the 2MASS magnitudes are given between parenthesis. 
Spatial distribution and main properties of cYSOs
In Fig. 9 we show the spatial distribution of all the identified cYSOs overlaid on the averaged CO image. Different symbols and colors indicate different classes of sources. As can be noticed, both IRAS sources and all but one MSX sources are located in the area of Sh2-187. As already pointed out by Kun (2008) , this region presents several signs of recent star formation, such as an outflow source (S187 IRS) (Bally & Lada 1983) , H2O maser emission (Henkel et al. 1986) , and an optically visible young stellar object (S187Hα) (Zavagno et al. 1994 ). In particular, IRAS source # 2, which coincides with MSX source # 7, is located 3 ′ southeast of Sh2-187 and was found to be surrounded by an infrared nebula referred to as S187 IR by Hodapp (1994) .
The MYSO candidate # 5 is the unique MSX source seen projected onto G 126.1-0.8-14 but outside the area of Sh2-187. This infrared source coincides with IRAS 01174+6110, the 2MASS source J01204420+6126158, and the WISE source J012044.25+612615.7. It is important to mention that CO emission in this direction is only observed at the radial velocity interval between -9 and -15 km s −1 , coincident with the radial velocity of G 126.1-0.8-14, suggesting an association between the MSX source and the molecular structure. This was already pointed out by , who associated this source with molecular gas at -12.12 km s −1 . The nature of this source is controversial. Kohoutek (2001) lists IRAS 01174+6110 in the Catalogue of Galactic Planetary Nebulae, while other works suggest that the source is a compact H II region (Garcia-Lario et al. 1997; Kelly & Hrivnak 2005) . Later, based on optical spectroscopy, Suárez et al. (2006) classified IRAS01174+6110 as a young source, and was classified as an YSO in the RMS survey (Urquhart et al. 2008) .
To better characterize the source IRAS 01174+6110, we constructed its SED using the grid of models and fitting tools of Robitaille et al. (2006 Robitaille et al. ( , 2007 . The SED fitting tool fits the data allowing the distance and external foreground extinction as free parameters. We gave a distance range of 1.0 -1.4 kpc and an extinction range of 2 -40 mag. We set photometric uncertainties to 10 % for the 2MASS, WISE (only the W4 band was used for the fitting because the other three bands have either a non null contamination or variability flag) and the 1.2mm IRAM data, and set as upper limit the MSX and IRAS inputs. Figure 10 shows the SED obtained for IRAS 01174+6110, where the solid black line represents the best fit and the grey lines the subsequent well-fits, together with the distribution of some parameters obtained from the fitting, such as the stellar age, the stellar mass, the envelope accretion rate, and the disk mass. The distributions show the values obtained for all the fitted models satisfying χ 2 − χ 2 best < 2 N , where χ 2 best is the goodnessof-fit parameter for the best-fit model (we obtained χ 2 best = 2.25) and N is the number of input observational data points (N = 5 in this case, which yields a number of well-fitted models of 11). Clearly the SED of IRAS 01174+6110 corresponds to a young stellar object rather than to an evolved source. From the parameter distributions we can see that though the value of the stellar age is not well constrained, we can suggest that it is between 4 ×10 3 and 3 × 10 5 years with a most probable value of 5 × 10 4 years. The other three parameters shown in the lower panels of Fig. 10 are better constrained and allow us to suggest that IRAS 01174+6110 has an intermediate mass of 5.1 ± 0.7 M⊙, an envelope accretion rate of (2.3 ± 0.8) ×10
−5 M⊙ yr −1 and a mass disk between 0.002 and 0.2 M⊙.
With regards to the WISE cYSOs, they are distributed in different parts of the shell and most of them are grouped (Fig. 9 ). An inspection of the CO data cube shows that in direction to all the cYSOs CO is observed at the velocity of G 126.1-0.8-14 , suggesting a relation between the cYSO and G 126.1-0.8-14. A second CO velocity component is observed for two groups of sources. One corresponds to the 4 cYSOs located near (l, b) ∼ (125.
• 9, -1.
• 15), where CO is observed at -15 km s −1 but also at around -48 km s −1 . At (l, b) ∼ (126.
• 4, -0.
• 2), where 3 cYSOS are located, CO is observed at -11 and -59 km s −1 . The sources that present a second velocity component are indicated in the last column of Table  6 .
Based on the photometry data of Table 6 , we attempt to constrain the evolutionary status of the cYSOs and estimate some parameters using the SED fitting tool developed by Robitaille et al. (2007) . As before, we fixed the minimum photometric error in any band to be 10% to prevent a single data point from dominating the resulting fits and to account for possible errors in absolute flux calibration (Robitaille et al. 2007 ). The interstellar extinction was allowed to vary from 2 to 40 mag and the distance range was set to 1.0 -1.4 kpc. To estimate the parameters, we carefully inspect every distribution (as in the case of IRAS 01174+6110) considering all the models that satisfy the criteria χ 2 − χ 2 best < 2 N , where now N = 7. The results are listed in Table 7 . We found out that even when all the data points (for each of the 22 sources having WISE and 2MASS photometry) can be fitted with several models with great goodness, just few parameters are well constrained and in some cases only lower and/or upper limit values can be given. Clearly, additional observational data points at longer wavelengths would help constrain the parameters more precisely. Table 7 shows that all the sources are older than 10 4 years. Similarly, the cYSOs have low/intermediate masses, lower than 5 M⊙. The envelope accretion rates are low, in agreement with the estimated ages (Robitaille et al. 2007 ). In fact, those sources (#13, 23, and 24) with ages on the order of 10 6 years are not anymore accreting mass from their envelopes.
As mentioned in Section 3, Sh2-187 is a young H II region of about 2 × 10 5 years, which suggests that the star responsible for the ionized gas might have been born together with the cYSOs, but given its higher mass, it evolved faster and is already in the main sequence phase.
In summary, given all the observational evidence, we may conclude that i) G 126.1-0.8-14 was probably created by a SN explosion, and ii) a young H II region (Sh2-187) and several low mass cYSOs are located within its boundary.
In this scenario, and bearing in mind that shocks in expanding shells are widely believed to be the primary mechanism for triggering star formation (Elmegreen 1998) , it seems possible that the expansion of G 126.1-0.8-14 has led to the formation of a new generation of stars; as has already been proposed for other shell-like structures (e.g. Patel et al. 1998; Oey et al. 2005; Arnal & Corti 2007; Cichowolski et al. 2009; Suad et al. 2012) .
The best way to test this hypothesis would be to compare the age of the different objects. Concerning the age of G 126.1-0.8-14 , assuming that it was created by a SN explosion, it is only about 0.7 × 10 6 years (see Section 4), which it is not old enough to generate the formation of all those stars listed in Table 7 . However, the action of the massive progenitor of the SNe should also be considered. In this sense, the molecular gas where the new stars are being formed was previously affected by the stellar winds of the star that already exploded as a SN. If, for illustrative purposes, we consider an O7 star as the progenitor of the SN, its lifetime while in the main-sequence is about 6.4 × 10 6 years (Schaller et al. 1992) , which is more compatible with the observed cYSOS. Thus, a plausible scenario is that the shocks of both the massive progenitor and the SN explosion could be responsible for triggering star formation.
SUMMARY
In this work we analyzed a new molecular shell, named G 126.1-0.8-14 , detected at (l, b) = (126.
• 8) in the velocity range between -10.5 and -15.5 km s −1 with the aim of elucidating its origin as well as its possible role in triggering the formation of a new generation of stars. Our results are summarized as follows:
(i) The radial velocity of the molecular shell G 126.1-0.8-14 coincides with the H109α radial velocity estimated for the H II region Sh2-187, indicating that both features are likely to be at the same distance (1.4 kpc). Based on the molecular data, for G 126.1- 
0.14 10000 > 10 4 3.9 ± 1.9 < 10 −4 10 0.13 10000 > 10 4 < 5.0 < 10 −4 11 7.62 23 10 4 − 4 × 10 5 < 1.5 < 10 −5 10 −5 − 0.02 12 14.51 174 > 10 5 2.3 ± 0.9 < 5 × 10 −4 5 × 10 −5 − 0.1 13 6.69 16 (7.7 ± 2.5) 0.8-14 we have estimated an effective radius of about 13 pc, an expansion velocity of 4.5 km s −1 , a shell molecular mass of about 6.5 × 10 4 M⊙, a mechanical energy of the order of 1.3 × 10 49 erg, and a dynamical age in the range (0.7-1.7) ×10 6 years.
(ii) The H I emission distribution presents a cavity of low emissivity having a good morphological correlation with the molecular shell. An estimation of the atomic mass bordering the cavity gives an H I mass of about 300 M⊙.
(iii) Using radio continuum data at 408 and 1420 MHz, we investigated the nature of the diffuse emission detected in the area of G 126.1-0.8-14. The analysis of the TT-plots suggests a nonthermal origin for the emission.
(iv) An inspection of the mid-infrared emission distribution shows the absence of a photo-dissociated region related to G 126.1-0.8-14.
(v) The stellar content located inside G 126.1-0.8-14 is not capable to inject the mechanical energy needed to create the shell.
(vi) Both the dynamical age and the required energy of the shell are consistent with the shell being the relic of a SNR. The presence of the pulsar B0105+65 having a similar age and distance as G 126.1-0.8-14 reinforces this possibility.
(vii) Using the available infrared point source catalogues we found several cYSOs projected onto the molecular gas. An analysis of their estimated parameters reveals that they are low mass stars, most of them are still accreting mass, and have ages greater than 10 4 years.
Based on all the presented observational evidence, we conclude that G 126.1-0.8-14 is likely the result of a supernova explosion that took place about 10 6 years ago. We also conclude that the expansion of the shell has very likely triggered the formation of several stars, being most of them low mass stars still in the accretion phase, while the most massive has already reached the mainsequence phase and is currently ionizing Sh2-187.
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